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SESSION 1: METHODOLOGY: POTENTIAL FOR MRI IN LARGE-SCALE BRAIN STUDIES 
 
KEYNOTE: IMPROVING MODELLING FOR UKB BRAIN IMAGING  
Stephen Smith, University of Oxford 
 
UK Biobank is a massive prospective epidemiological study, with one major focus being the understanding of later-life disease. There is lifestyle, 
genetic, cognitive data and much more, from 500,000 participants, and brain and body imaging coming, on 100k of these. Health outcomes data 
is being continuously fed in from NHS records. I will give a brief overview of UK Biobank, and then describe the brain imaging component - the 
imaging protocol, the processing pipeline that we have created, and some example initial results from the first 50,000 scans that we have 
processed and disseminated to the scientific community. I will also show results of looking for genetic associations with the brain imaging 
measures, and from studying brain aging. Finally, I will describe a new sub-project that is rescanning 1000 participants who had already been 
scanned prior to the COVID-19 epidemic, and who have had the disease in between the two scans. 
 

Steve Smith is Professor of Biomedical Engineering and head of the Analysis Group at WIN/FMRIB. 
FMRIB’s Analysis Group, which he started in 1997, now comprises about 30 research fellows, postdocs, 
students and staff, carrying out functional and structural brain image analysis and statistics research. 
The group has produced the brain image analysis software package FSL (FMRIB Software Library) which 
is widely used in many laboratories across the world. Recent personal research has concentrated on 
resting state networks, showing that these correspond closely to explicit functional networks as seen in 
task FMRI (Smith, PNAS, 2009), showing new networks on the basis of distinct temporal dynamics 
(Smith, PNAS, 2012), and relating functional networks to behaviour and lifestyle (Smith, Nature 
Neuroscience,2015). Currently, the FMRIB Analysis Group is playing a major role in the Human 
Connectome Project (Smith, TICS 2013; Smith, NeuroImage 2014), UK Biobank Imaging (Miller, Nature 
Neuroscience 2016), and the Developing Human Connectome Project. 
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INDIVIDUAL VARIATIONS IN BRAIN AGE: CAPTURING ONGOING BRAIN CHANGE OR REFLECTING EARLY-LIFE DIFFERENCES? 

Didac Vidal-Pineiro, University of Oslo 
 

Genetically governed neurodevelopmental processes can be traced throughout life. People with older-looking brains had both lower birth 

weight and genes for smaller brains, compared with participants with normal ageing brains, but their brains did not decline faster over time. 

Thus, the popular methodological concept of “brain age” in fact captures brain differences that have been present throughout an individual’s 

life, and is therefore unable to predict, using a single brain scan, the pace of aging in someone’s brain.  

 

Vidal-Pineiro is a researcher at the Center for Lifespan Changes in Brain and Cognition at the University 

of Oslo. He has developed his career both in Oslo and at the University of Barcelona. Vidal-Pineiro is 

interested in understanding brain structural and functional changes in older age and their relationship 

with preservation and loss of cognitive function using a multimodal approach that combines genetic, 

neuroimaging, and cognitive information.  
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NOVEL STATISTICAL TOOLS IN LIFEBRAIN  
Ylva Köhncke, Max Planck Institute for Human Development 
 

The talk will give a short overview on the novel statistical tools developed in Lifebrain. Existing methods needed to be adapted and novel tools to 

be developed to meet the challenges of longitudinal lifespan data from many different databases. For example, Lifebrain members developed a 

method to meta-analyse generalised linear models, which is useful when there are different, partly non-linear developmental trajectories across 

different cohort studies. Further developments and tools are for example joint models for longitudinal time-to-event data, such as trajectories 

leading to diagnosis, and exploratory factor analysis with structured residuals, which is a useful when exploring a covariance structure in data in 

which some parts of the covariance structure can be assumed, as in highly symmetric structures in the brain. 

 

Ylva Köhncke is mainly interested in changes in cognitive performance that often occur in aging, even in 

absence of neurological diseases. She investigates concurrent changes in brain structure as one of the 

biological underpinnings of cognitive changes. Further, she is interested in lifestyle factors and in how far they 

may be associated with cognitive changes. Ylva Köhncke did her PhD with a focus on these questions at 

Karolinska Institutet in Stockholm, Sweden in 2017. As a postdoc, she moved to Berlin to join the Formal 

Methods project at the Centre for Lifespan Psychology, Max-Planck Institute for Human Development. Here, 

she deepened her interest in statistical methods and machine learning techniques and applied those to cross-

sectional and longitudinal data from large cohort studies to better understand cognitive aging and brain aging. 
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SESSION 2: LIFESPAN NEUROSCIENCE 1. 
 
KEYNOTE: IMAGING ADAPTIVE BRAIN PLASTICITY 
Heidi Johansen-Berg, University of Oxford 
 
Animal studies show that the adult brain shows remarkable plasticity in response to learning or recovery from injury. Non-invasive brain imaging 
techniques can be used to detect systems-level structural and functional plasticity in the human brain. This talk will focus on how brain imaging 
has allowed us to monitor healthy brains learning new motor skills, to assess how brains recover after damage, such as stroke, and how they 
adapt to change, such as limb amputation. Although imaging is useful to detect such adaptations, many brain imaging measures are non-specific 
and do not allow us to pinpoint the underlying cellular changes that are driving observed effects. The talk will also discuss studies in animal 
models in which both imaging and histological approaches can be used to shed light on the underlying biological drivers for structural plasticity 
detected using MRI. 

Heidi Johansen-Berg is a Wellcome Principal Research Fellow and Director of the Wellcome Centre for 
Integrative Neuroimaging (WIN), based at the University of Oxford. WIN is a multi-disciplinary research 
facility that aims to exploit the ability of non-invasive neuroimaging to bridge the gap between laboratory 
neuroscience and human health, by performing multi-scale studies spanning from animal models through 
to human populations. Heidi's own research group investigates plasticity and recovery in the sensorimotor 
system, with particular focus on white matter plasticity and activity-dependent myelination. Her research 
focuses on how the brain changes with learning, experience, and damage.  As well as shedding light on how 
the healthy brain responds to change, her work also has implications for understanding and treating 
disease. For example, her group is testing new methods for rehabilitation after stroke and assessing 
whether taking up physical exercise could slow the effects of age on the brain or promote healthy brain 
development during adolescence. The group’s research uses a variety of neuroimaging and stimulation 
tools in healthy human volunteers across the lifespan, individuals with brain damage, and rodents.   
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THE ROLE OF GENERAL COGNITIVE ABILITY IN BRAIN RESERVE AND MAINTENANCE 

Kristine B. Walhovd, University of Oslo 
 
Higher general cognitive ability is associated with lower risk of neurodegenerative disorders, but the neural mechanisms underlying this are 

unknown. General cognitive ability could be associated with more brain tissue, from young age, i.e. brain reserve, or less loss of brain tissue in 

adulthood, i.e. brain maintenance. Controlling for education, Lifebrain researchers investigated the relative association of general cognitive 

ability with reserve and maintenance of cortical volume, -area and -thickness through the adult lifespan. In this, we utilized multiple longitudinal 

healthy brain imaging cohorts from Lifebrain and UKB, with thousands of scans from persons in the age range 20 to 90 years followed for up to a 

decade. Here we present this work, suggesting that higher general cognitive ability, independently of education, is associated with cortical 

volumes by brain reserve, but also to some extent – brain maintenance mechanisms through the adult lifespan. 

 
Kristine B Walhovd is a professor of neuropsychology at the Center for Lifespan Changes in Brain and 

Cognition (LCBC), University of Oslo. Her research is focused on the role of early life factors relative to later 

influences such as in aging, on brain and cognitive function through the human lifespan.   
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IN SEARCH OF FACTORS THAT MODIFY RATES OF NEUROCOGNITIVE AGEING: THE CASE OF EDUCATIONAL ATTAINMENT 
Lars Nyberg, Umeå University 
 
The aging brain undergoes many changes, but there are marked individual differences in rates of change. There is evidence for a genetic 

contribution to individual differences in atrophy rates. In addition, it has been suggested that various lifestyle factors influence atrophy rates. In 

a Lifebrain-project we tested the hypothesis that higher education translates into slower rates of brain aging but found no support for this 

hypothesis (Nyberg et al., 2021, PNAS). In an ongoing project, we use local structural equation modeling to investigate whether individuals with 

higher educational attainment show smaller associations between changes in brain and cognition than individuals with lower educational 

attainment. Preliminary results show that education did not moderate brain-cognition change associations. The emerging picture from this and 

related work is that to the degree that educational attainment influences late-life functions it is by contributing to individual differences 

established early in life that remain quite stable into older age. 

 

Lars Nyberg serves as Professor of Psychology and Neurosciences at Umeå University, Sweden. He has been 

active in the field of functional neuroimaging of memory since 1994. He is the director of Umeå Center for 

Functional Brain Imaging (UFBI), and a principal investigator of the Betula longitudinal project on aging, 

memory and dementia. Since 2008 he is a member of the Royal Swedish Academy of Sciences. Nyberg’s 

research is focused on the identification of genetic, brain, and life-style predictors of heterogeneity in 

cognitive-aging profiles. 
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THE ROLE OF SLEEP IN BRAIN HEALTH AND COGNITIVE FUNCTION 
Anders M. Fjell, University of Oslo 
 
There is a worry in society that too little sleep is a pervasive negative factor for somatic, mental and cognitive health, with suggestions that we 

are suffering an ‘epidemic of sleeplessness’. Lack of sleep is a concern for brain health, and older adults sleeping less have higher probability of 

developing Alzheimer’s Disease (AD) and other dementias. Less sleep may also negatively impact cognitive and brain development. This focus on 

sleep is not restricted to academia but is also found in popular science. The book Why We Sleep by UC Berkeley professor Matthew Walker – 

where he argues that insufficient sleep causes a number of fatal diseases, cognitive decline and dementia – is an international bestseller. On this 

background, it was surprising when we after an extensive literature review came to the conclusion that there is as of yet no conclusive evidence 

showing that less sleep causes poorer brain health. In Lifebrain, we have worked extensively to assess a potential role for duration and other 

aspect of sleep on brain health. Here we will present the conclusions of this work. 

 

Anders M Fjell is a professor of psychology at the University of Oslo. His research is focused on using 

cognitive tests and brain imaging to answer questions about brain development and aging, and the factors 

that affects changes in the brain and cognitive functions. 

  



 

Your brain - for life! Closing conference for the Lifebrain consortium, 29th June 2022, Oxford, Blavatnik School of Government                                 

 
 

Healthy minds from 0-100 years: Optimising the use of European brain imaging cohorts (“Lifebrain”) 

SESSION 3: LIFESPAN NEUROSCIENCE 2. 
 
KEYNOTE: CHARACTERIZING AND PROMOTING BRAIN HEALTH ACROSS THE LIFESPAN 
Alvaro Pascual-Leone, Harvard Medical School/Guttmann Institute 
 
To be added later 
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BRAIN AND DEPRESSION OVER THE LIFESPAN 
Laura Nawijn, VU University Medical Center 
 
Depression is a debilitating and common mental health disorder, that affects about 1 in 6 people at some point in their lives. It has been 

associated with increased risk for age-related diseases such as heart disease, diabetes and dementia. Depression may influence physical health 

and biological aging via inflammatory and metabolic processes, via associations with unhealthy lifestyle behaviors and reduced cognitive activity. 

Here, I will present findings from the Netherlands Study of Anxiety and Depression (NESDA) cohort, in which depression was associated with 

various indicators of biological aging. Interestingly, these associations remained largely stable when we followed our participants for multiple 

years, suggesting depression is associated with advanced but not accelerated aging. Furthermore, I will present recent and ongoing work within 

the Lifebrain consortium, investigating associations between brain structure, depression and lifestyle factors, and if these are consistent across 

the lifespan.    

Laura Nawijn is a neuroscientist at the Department of Psychiatry at VU University Medical Center in Amsterdam, the 

Netherlands. She is involved in the Netherlands Study of Anxiety and Depression (NESDA) cohort and other large cohort 

studies, and her research focusses primarily on the neurobiology of depression and other stress-related disorders, and 

the neurobiological effects of stress and trauma.   
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PHSYICAL ACTIVITY AND BRAIN HEALTH 
Naiara Demnitz, Danish Research Centre for Magnetic Resonance 
 
Physical activity has the potential of protecting brain structures from the deleterious effects of ageing and disease. However, the effects of 

physical activity interventions on measures of brain health in older adults have proved inconsistent. Understanding individual variability in 

response to these interventions is key to developing more effective and personalised physical activity interventions for healthy ageing. To test 

what makes some individuals more likely than others to benefit from physical activity interventions, we have examined findings from a 

randomised-controlled-trial (the Danish LISA study), as well as longitudinal cohort studies from Lifebrain consortium. 

 

Naiara Demnitz is a postdoctoral researcher based in Copenhagen, at the Danish Research 

Centre for Magnetic Resonance. The overarching aim of her research is to understand how 

modifiable lifestyle factors can help promote healthy brain ageing. To that end, she combines 

structural magnetic resonance imaging (MRI) and neuropsychological assessments to 

characterise the relationship between lifestyle factors, such as physical activity, and the brain 

structure and function of older adults. Prior to moving to Copenhagen, she completed her PhD 

at the University of Oxford and worked as a postdoctoral researcher at Trinity College Dublin, 

where she held an Atlantic Fellowship for Equity in Brain Health. During her PhD, she 

investigated the effects of a 12-month physical exercise intervention (the REACT study) on the 

brain structure of older adults. Her current work aims to build on that work by digging   deeper 

into the individual differences observed in the brain in response to physical activity. 
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BLOOD PRESSURE, COGNITION AND CORTICAL THICKNESS VS. SURFACE 
Rik Henson, University of Cambridge 
 

We previously showed that physical health captures unique variance in cognitive abilities across the adult lifespan, over and above age, 

education/SES, intellectual activities, social activities and mental health, and that a strong component of physical health is systolic blood 

pressure. We have also shown that cortical thickness is strongly related to age, while cortical surface area is more strongly related to cognition 

(fluid intelligence) after adjusting for age. Using cross-sectional and longitudinal mediation models to link together these lifestyle, brain and 

cognitive variables, we now show that cortical volume mediates the effect of blood pressure on cognition, but this mediation reflects separate 

components for cortical thickness (strongly related to blood pressure) and cortical area (strongly related to cognition). 

 

Rik Henson is a Professor of Cognitive Neuroscience at the University of Cambridge, where he has 

been an MRC Programme Leader at the Cognition & Brain Sciences Unit (CBU) since 2004. He is also 

the current President of the British Neuroscience Association (BNA). His research is focused on the 

cognitive neuroscience of human memory, ageing and dementia. 
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SESSION 4: ETHICS AND SOCIETY 
 

KEYNOTE: ETHICS OF LARGE DATA COMMUNITY STUDIES 
Michael Parker, University of Oxford, Ethox Centre 
 
Michael Parker will speak on ethical issues relating to/arising out of the Lifebrain project. 

 
Michael Parker is Professor of Bioethics at the University of Oxford. He leads a programme of cross-

disciplinary research focused on the identification and analysis of ethical problems presented by 

advances in genomics, data science, and global health. He has special interests in ethical questions 

relating to: collective action, individual responsibility, and the common good in infectious disease 

response, research, and preparedness; research in global health emergencies; global health justice; 

conceptions of consent, privacy and confidentiality in data-driven health systems; clinical, research, 

and public health uses of genomics and genetics; and the roles of commercial and industry 

partnerships in healthcare innovation.  
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HOW TO ENGAGE STAKEHOLDERS IN BRAIN RESEARCH?  
Isabelle Budin-Ljøsne, Norwegian Institute of Public Health  
 
Engagement of stakeholders in research can improve the relevance of investigations and accelerate translation of findings to policy but remains 

scarce in basic brain research. The Lifebrain consortium had as a core objective to engage various stakeholders including national brain councils, 

brain foundations, research registries, clinicians and cohort participants throughout project duration. In her talk, Budin-Ljøsne, lead of the 

consortium's work package on "stakeholder engagement" summarizes experiences from more than five years of interaction with key European 

stakeholders to produce new knowledge on people's perceptions of brain health and disseminate research findings among diverse publics.  

Focus is put on the benefits, challenges and impacts of such interaction and mechanisms adopted to involve the consortium's partners in this 

work. 

Isabelle Budin-Ljøsne leads the Stakeholder Engagement work package of Lifebrain. She is a bioethicist and 

senior advisor at the Norwegian Institute of Public Health. Her research explores ethical and societal 

challenges associated with health research and the development of personalized medicine. Her work 

includes research on consent processes, data sharing practices, methods for stakeholder engagement, and 

the feedback of research results to research participants. Isabelle’s work in Lifebrain aims to explore the 

views and perspectives of stakeholders on brain health, for instance by means of the Global Brain Health 

Survey. Isabelle is also the national ELSI representative of the biobank infrastructure Biobank Norway. 

 


